Abstract. There is presently insufficient data regarding the relationship between software process improvement (SPI) and business success, a fact which may reduce process prioritisation in software development in practice. To assist future studies examining the relationship between SPI and business success, we developed a new two-phased approach to examining business. The first phase involves the elicitation of business objectives for the forthcoming year, with the second phase determining the extent of achievement of the recorded objectives. At EuroSPI 2011, we described the two-phased approach in detail and reported on the findings from deploying the first phase of the examination to software developing small-and medium-sized enterprises (software SMEs). In this follow-up paper, we report on the findings from the second phase of the investigation in the participating software SMEs, formulating an additional important new recommendation for future studies.
Introduction
Business processes are the routines or activities that firms adopt in order to conduct their business [1] , with various empirical studies demonstrating that business process management has a positive effect on business success [2] , [3] . Within software development organisations, the software development process is a large and complex component of the overall business process, and therefore, it follows that software process management should also have a positive effect on business success. One of the principle vehicles of software process management is the domain that is commonly referred to as software process improvement (SPI) .
Earlier research has demonstrated that software companies can benefit from SPI programs, including financial benefits, such as return on investment (ROI) [4] . While Van Solingen [4] examined large software development organisations, other research demonstrated that software SMEs can also derive benefits from SPI, including improvements in quality, schedule and budget adherence [5] , [6] . However, none of the earlier research has focused on examining the influence of SPI on business success, hence it has been reported that there is a lack of direct evidence of the business benefits of SPI [7] , resulting in some software companies choosing to implement SPI in response to negative business events alone [8] . Therefore, there is a need to conduct studies that investigate the relationship between SPI and business success -and members of the software process and SPI communities would expect that such studies would highlight the important role of SPI in creating competitive advantages and thus in supporting business success. Future studies examining the relationship between business success and SPI will require a robust, thorough and reliable method for making determinations in relation to business success.
In an earlier published work, we identified a new approach to examining business success in software development organisations [9] . Our approach recommended using a two-phased engagement with companies when making determinations in relation to the degree of business success. The first phase identifies the objectives for a forthcoming period (say for example, 1 year), with the second phase returning to the organisation at the end of the period and examining the extent to which the recorded objectives were achieved. In our earlier published paper, we reported on our experience of applying the first phase to seventeen software SMEs, making a number of recommendations for later studies. In this paper, we report on the findings from the second phase of the business success inquiry, extending our recommendations for later studies seeking to examine business success in software development organisations.
The remainder of this paper is structured as follows: Section 2 presents a brief review of the two-phased technique for examining business success in software companies, along with details of the application of the first phase to participating software SMEs. In Section 3, we describe the second phase of the business success investigation, identifying objectives with the highest and lowest degree of achievement. Finally, in Section 4, we present a summary and a conclusion.
Study Background
This section provides an overview of the business success literature, along with a brief review of the two-phased business success examination. In addition, this section presents a summary of the results from the implementation of the first phase of the examination in software SMEs (more comprehensive details are available in [9] ).
Business success in software development companies
The domain of business success, sometimes referred to as business performance, is multi-faceted. Historically, businesses took the view that only financial measures of business success were of importance [10] . Such financial measures include profitability, ROI, and productivity [11] [12] [13] [14] . However, the pursuit of profit is not the only purpose that a company must address [15] and a number of other important nonfinancial measures of business success also exist [16] , [17] . Such non-financial measures include customer satisfaction and business process management. Collectively, the financial and non-financial aspects of business success are addressed in multi-dimensional business performance measurement frameworks [18] . A number of multi-dimensional business performance measurement frameworks have been developed [19] [20] [21] [22] , with the Balanced Scorecard (BSC) [23] approach being the most popular [24] . Although the BSC has been criticised as being impractical for use in small companies [25] [26] [27] , it has also been noted that SMEs can obtain benefits by using the components of the scorecard as a frame of reference for implementing business success investigations [28] . The creators of the Holistic Scorecard (HSC) [29] extended the BSC to include specific business success considerations for software development companies (refer to Figure 1 ).
Fig. 1. Holistic Scorecard Overview

Examining business success in software SMEs using the HSC
A comprehensive survey instrument was developed using the HSC as a reference framework. In order to minimise the effect of biased or false recollection, a twophased investigation was designed (refer to Figure 2 ). In Phase 1 of the investigation, the business objectives are elicited for the forthcoming period. In Phase 2 of the investigation, the extent of achievement of the business objectives is determined. Fig. 2 . Using the HSC in a two-phased business success investigation
Phase 1 -Business objectives elicitation in software SMEs
The first phase of the survey instrument was deployed to 17 SMEs in February-June 2010. An analysis of the data permitted the development of a hierarchy of business objectives for software SMEs (refer to Figure 3 ), plus two recommendations for future studies: Recommendation 1. If a future study of business objectives in SMEs were to use the HSC (or the HSC-based survey instrument produced by this research), the researchers could consider removing or consolidating the objectives that are in the lowest tier of the hierarchy in figure 3 .
Recommendation 2.
Future research into the business objectives in software companies should include questions relating to objectives in the areas of (1) financial liquidity (sometimes termed cash flow); (2) off-shoring or outsourcing some aspects of the development work; (3) mergers and acquisitions (M&A).
Fig. 3. Hierarchy of HSC Business Objectives for Software SMEs
In the following section, we report on the findings from Phase 2 of the business objectives examination, identifying the extent of achievement of business objectives in software SMEs. Furthermore, we make an additional new recommendation for future studies of business success in software companies.
Phase 2 -Extent of Achievement of Business Objectives in Software SMEs
In this section, we report on the additional contribution of this paper: the results of Phase 2 of the business success examination in the participating software SMEs. In the period February to June 2011, we returned to the participating organisations, this time discharging the second phase of the investigation -to examine the extent of achievement of the recorded objectives. Two of the participating organisations were unable to participate in the second phase of the investigation, citing business pressures as an obstacle to setting aside time for the interview. Therefore, fifteen companies participated in the second phase of the investigation, with the interview time being approximately 45 minutes per company.
All of the fifteen organisations satisfied the European Commission definition of an SME [30] . Within each of the participating organisations, a suitable participant was identified; most commonly, the interviewee held the job title of Managing Director (though other Director-level job titles were also involved). The participating software SMEs varied in terms of the headcount: 3 of the participating companies had less than 10 staff; 4 companies had between 10 and 19 staff; the remaining 8 companies had between 20 and 129 staff. Predominately, the participating organisations were primarily located in Ireland. However, in some cases, the organisations were mostly located outside of Ireland, in places such as the US and Chile. The participating companies operated in diverse business domains. Four of the organisations developed web-based software, with another four organisations developing software for the telecommunications domain. The remainder of the organisations operated in a variety of different sectors, including, content management, data mediation, and embedded software.
Where possible, the interviews were conducted face-to-face with telephone interviews being employed in a small number of cases (for example, where the interviewee was based in a remote location). Irrespective of whether the interview was conducted face-to-face or via telephone, the interview was (with the consent of the interviewee) recorded and later, the interview recording was carefully examined to ensure that the responses of the interviewee were accurately and completely documented in electronic form. For each of the objectives recorded in Phase 1 of inquiry, the participant was asked to identify the extent of achievement of the objective on a four-point Likert scale (refer to The data collected in Phase 2 was carefully analysed using both spreadsheets and voice recording analysis. This analysis reveals that there are a number of areas where software SMEs are strong at achieving their business objectives, while there are other areas where software SMEs are not as successful at achieving their objectives. An overview of the results of our analysis is presented in Figure 4 , with the following sections dedicated to evaluating the results of our analysis. 
Objectives with Greatest Degree of Achievement
Having conducted a careful and thorough analysis of the data, we have identified eleven objectives that software SMEs tend to be most successful in achieving. The highest degree of achievement was in respect of the objectives in relation to obtaining aids, subsidies and support from government. This finding was slightly surprising, as in the first phase of the investigation, some of the participating organisations had highlighted that they often had difficulty in obtaining financial support and assistance from government. Perhaps the success in this area is related to the prevailing business conditions at present. With many organisations struggling against a headwind of challenging broader economic conditions, it is likely the case that software SMEs simply have to be as successful as possible in obtaining the maximum possible support from governments.
Our analyses also find that software SMEs are quite strong at achieving their objectives in relation to employees, specifically in relation to the competence, expertise and experience of employees. Again, this could be related to the need for software development companies to obtain the maximum possible value from employees in what are very challenging economic conditions. However, a deeper analysis of this finding demonstrates that in the first instance, the participating organisations did not have particularly strong objectives in relation to employee competence, expertise and experience -the initial objective was related to sustaining a position whereby employees improved their competence, expertise and experience as a natural outcome of working in a fast moving and dynamic SME environment. It is therefore the case that the initial objectives in the area of employees were not strong and were largely concerned with natural outcomes. We encountered a similar outcome with employee skill sets, though the extent of achievement for skill sets was somewhat lower than that recorded for competence, expertise and experience. This type of finding was not anticipated when we originally discharged the first phase of the investigation and as a result, we make the following recommendation for future studies:
Recommendation 3. If a future study of business objectives in software companies were to use the HSC (or the HSC-based survey instrument produced by this research), the researchers should take care to ensure that employee-related objectives in the areas of competency, expertise, experience and skill sets are distinct objectives beyond the increasing competency, expertise and experience that are accrued as part of routine working arrangements.
Our analyses also demonstrate that software SMEs are relatively successful when it comes to achieving business objectives in the area of compliance with regulatory bodies. In the case of the participating organisations, a number of the individual companies operated in business domains wherein regulatory compliance was a prerequisite for business -for example, certain telecommunications and confidential data processing systems. Therefore, it is not altogether surprising to discover that the participating SMEs report that in general they have been successful in terms of satisfying the regulatory bodies associated with their business domain. We also found that software SMEs are successful when it comes to extending their product offering. Many of the participating organisations had explicit new features and capabilities that we identified as objectives from the first phase -and in most cases, the participating organisations were successful in implementing the features or products. Of all the high priority objectives identified in the first phase (those objectives on Tiers 3 and 4 of the hierarchy in Figure 3) , the participating companies were most successful in terms of implementing new product base or in enhancing existing product base.
We also found that among the participating organisations, companies were reasonably successful in terms of their objectives in relation to customer satisfaction levels and gaining repeat business from existing clients. These two objectives would appear to be related, since if a client is satisfied, they are also more likely to present for repeat business. In relation to employee retention strategies and pay and perks, we found that the participating companies were generally achieving the objectives that they had identified during the initial investigation phase.
Objectives with Lowest Degree of Achievement
While the participating companies were most successful in areas such as obtaining aids, subsidies and support from government, and in terms of extension to product offerings and generating repeat business from existing clients, there are a number of other areas in which the objectives were not as successfully met. Notably, the companies were not quite as successful when it came to meeting revenue and profit targets, or in terms of objectives in relation to the business process. The broad view that we can establish from the analysis is that software SMEs work hard at retaining and extending business with existing clients, but that other aspects of their business objectives become much more difficult to realise. In addition to areas such as revenue and profit, we also found that the participating SMEs are less successful again when it comes to hitting targets for new client acquisitions. These observations highlight some interesting aspects of the software SME sector.
Firstly, none of the participating organisations are listed on a stock exchange and therefore, they are not subject to the predictability of revenue and profit targets that are generally demanded by the markets. As a result, aggressive revenue and profit targets may be set by small company owners -since there is no immediate negative funding impact from failure to achieve objectives. Or perhaps it is also the case that there is not a great deal of oversight of the original financial objectives with a view to tempering them against the whims of the principle agent, the owner. We must also highlight that small software development companies are often involved in market creation and innovative product development -the results from which can be difficult to predict in advance.
Secondly, small businesses are like any other general type of business in one key respect -in that it tends to be less difficult and less costly to obtain new business from existing clients than it is to secure entirely new clients [31] . Once a relationship is established and trust is in place, it is more likely that a customer will be prepared to do business with an established supplier with existing delivery experience. This particular issue could be exacerbated in software SMEs that are trying to convince potential new clients of the benefits of their innovative new product -they may first have to work hard to create the market for the new product, something that is acknowledged as being a significant challenge [32] . We also found in the study that among the participating companies, there was a low degree of success in terms of achieving objectives concerning the profile of new clients. This, we believe, further emphasises the dependence that software SMEs can have on existing clients, and the difficulty that they can experience when trying to attract new customers, especially if the profile of the desired customer base is divergent from the existing customer base. Therefore, small companies may be much more exposed to the demands of a few key clients -something that is further evidenced by the relatively low degree of success that the participating organisations had in terms of changing the nature of customer interaction. One final observation in relation to the difficulty of securing new clients is the fact that the participating organisations were overwhelmingly falling short of the market share objectives that were captured during the first phase engagement.
Our analyses also revealed that the participating organisations were not entirely successful in terms of achieving their organizational productivity objectives. However, while a significant number of organisations expressed objectives in relation to organizational productivity in the first phase of the inquiry, for the most part these objectives were of the lowest order of priority. Therefore, the achievement (or nonachievement) of organisational productivity objectives would not appear to be significant in the overall scheme of business success for the participating companies. A summarised view of the findings from the data analysis is presented in Figure 4 .
Summary and Conclusions
As highlighted in the introduction for this paper, there is presently a need to examine the role of SPI in terms of supporting business success. Numerous earlier studies have demonstrated that there are benefits to be gained from SPI activities, including improvements to quality, budget and schedule adherence. Despite these noted benefits, it has also been reported that some software development companies can have a low process priority [7] , and that software SMEs appear to conduct SPI in response to negative business events [8] .
In order to support future studies examining the influence of SPI on business success, we developed a new approach to examining business success in software development companies. This new approach utilises the HSC [29] as a reference framework, ensuring that the broad spectrum of multi-dimensional business performance considerations (i.e. financial and non-financial) are included in the business success examination. Furthermore, the inclusion of employee and intellectual capital related business performance criteria in the HSC ensures that all of the major software development business success considerations are included in our new approach. From the HSC, we systematically derived a survey instrument that is deployed in two phases -Phase 1 determines the business objectives for the forthcoming period (e.g. 1 year), with Phase 2 later examining the extent of achievement of the recorded objectives. The outcomes from discharging Phase 1 in the field, which were presented at EuroSPI 2011 [9] , found that the HSC is a comprehensive and useful framework for examining business success in software SMEs. From this exercise, we determined that software SMEs tend to have high priority business objectives in the areas of revenue, profit, extending product offerings, number of new client acquisitions and the number of existing clients presenting for repeat business.
In this paper, we have reported the findings from discharging Phase 2 of the business success inquiry -determining the extent of achievement of the business objectives. Some of the highest priority objectives, including revenue and profit, were not completely achieved which may suggest that the revenue and profit targets of software SMEs are unrealistic. Equally, the participating companies performed relatively poorly when it came to achieving the objectives for new client acquisitions. However, the participating companies were quite successful in meeting the targets for aids and subsidies from government, something that may have helped to address the shortfalls in revenue and profit targets. We also found that the participating companies were relatively successful in terms of extending their product offerings in line with objectives, and that they performed quite strongly when it came to meeting targets for obtaining repeat business from existing clients.
Overall, we find that the HSC is generally comprehensive in nature and appropriate for studies investigating business success in software companies. However, we do make a number of recommendations for future research into business success in software companies. Firstly, we recommend that future studies in software SMEs can consider focusing their business success inquiries on the top four tiers of the SME business objectives pyramid (refer to Figure 3) . Secondly, we suggest that a number of new objectives are included in future business success investigations in software companies, including financial liquidity, off-shoring, outsourcing, and mergers and acquisitions. Thirdly, we recommend that future researchers take care to identify objectives that are a natural outcome of working (for example, improvements in experience, skill sets and competencies). The achievement of such objectives are not particularly strong indicators of business success but more a case of extending employee capabilities through regular working activities. Finally, we also suggest that future studies of business success in software companies include a closing question to elicit objectives that have possibly been overlooked by the HSC -a measure that was originally recommended by the creators of the HSC [29] .
The authors consider the two-phased business success investigation to be superior to a single stage examination in software SME settings. The risk of false or biased recollection on the part of the participants is greatly reduced and it supports the formal elicitation of business objectives in an environment where they might not otherwise be recorded. However, the approach cannot claim to completely eliminate the risk of false or biased recollection, since it is possible that participants could be biased in their reporting of the extent of achievement of the recorded objectives. Equally, some of the objectives are subjective in nature -such as examining the extent to which improvements in customer satisfaction were achieved. While considerable care was taken to deploy the survey instruments in a consistent and clear fashion (and the researchers had no reason to doubt the feedback from the participants), false, biased and subjective responses do present as potential threats to the validity of our findings.
In conclusion, we believe that the business success investigation approach identified in this research is well suited to examinations of business success in software companies in general. We also believe that there is a need for future research to utilise this approach in an effort to better understand the role of SPI in supporting business success. Future studies that attempt to examine the influence of SPI on business success will require considerable effort, especially since the generalisability of findings can only be established through multi-organisational examinations. However, there is much to be gained from such research and the establishment of a positive association between SPI and business success -through empirical investigation -could transform the views of practitioners with respect to SPI. Rather than maintaining a low process priority and implementing SPI in a reactive fashion, equipped with empirical evidence of the business benefits of SPI, software companies might choose to be more proactive in terms of managing their software development process.
